Lung protection against paraquat is calcium dependent.
Isolated, perfused, and ventilated rat lungs were challenged by paraquat (0.01 M) in the presence of 2.5 mM Ca2+, 2.5 mM Ca2+ with trifluoperazine (100 microM), 0.025 mM Ca2+, or 0.025 mM Ca2+ with sodium metavanadate (10 microM) to establish the effect of varying calcium concentration or calcium-dependent enzyme activities on injury induced by paraquat. Segmental vascular resistances, microvascular permeability (as assessed by the capillary filtration coefficient), lung tissue oxidized glutathione, and lung paraquat accumulation were measured. Exposure to paraquat for 2.5 h did not increase microvascular permeability or pulmonary vascular resistance in the presence of either normal extracellular calcium or low extracellular calcium and sodium metavanadate. Lungs exposed to paraquat were injured (as assessed by increased filtration coefficient) only in the presence of low extracellular calcium or after trifluoperazine was added. This injury was associated with decreased levels of oxidized glutathione and increased paraquat accumulation, suggesting that calcium's protective effect was both by inhibition of paraquat accumulation and maintenance of NADPH. Pulmonary vascular resistance was not increased with paraquat challenge.